Drug-resistant CXCR4-positive cells have the molecular characteristics of EMT in NSCLC.
High expression of Chemokine receptor 4 (CXCR4) is important in tumor invasion, metastasis, drug-resistance and maintenance of stemness in non-small cell lung cancer (NSCLC). We therefore studied the molecular characteristics of drug-resistant CXCR4-positive cells on epithelial-mesenchymal transition (EMT) for the future identification of the tumor cells with the properties of both EMT and stemness. EMT RT2 Profier PCR Array was performed to determine the expression levels of mRNA genes in A549 with TGF-β1 induced EMT (A549/TGF-β1) and gefitinib-resistant CXCR4-positive cells (A549/GR). TCGA database on the cBio Cancer Genomics Portal website and Gene Network Central (GNC) Pro Tutorial were used to analyze their clinical relevance and pathway interactions. CXCR4 was up-regulated both in TGF-β induced EMT cells and in gefitinib-resistant cells. In 84 mRNA genes related to EMT, 17 mRNA genes were up-regulated in CXCR4-positive population of A549/GR when compared to those in CXCR4 negative fraction, while 66 mRNA genes were up-regulated during TGF-β induced EMT. ITGA5, BMP7, MMP3, VIM, RGS2, ZEB2, TCF3, SNAI2, VCAN, PLEK2, WNT5A, COL3A1, SPARC and FOXC2 were doubly up-regulated during the two biological processes. Kaplan-Meier analysis indicated that the doubly up-regulated ITGA5, RGS2, SNAI2 and PLEK2 mRNA genes were related to poor overall survival in lung adenocarcinoma patients (P=9.291e-6, 0.0090, 3.81e-7 and 0.0013, respectively). In GNC analysis, SNAI2 mRNA gene but not ITGA5, RGS2 and PLEK2 was dependent on the signaling pathway of CXCR4. The molecular characteristics of drug-resistant CXCR4-positive cells have a crosstalk with EMT, which has the potential to find the marker with prognostic value on multiple signaling pathways in NSCLC.